| Enrique Arbeláez-Cortés
The PREDICTS project-Projecting Responses of Ecological Diversity In Changing
Terrestrial Systems (www.predicts.org.uk)-has collated from published studies a large, reasonably representative database of comparable samples of biodiversity from multiple sites that differ in the nature or intensity of human impacts relating to land use. We have used this evidence base to develop global and regional statistical models of how local biodiversity responds to these measures. We describe and make freely available this 2016 release of the database, containing more than 3.2 million records sampled at over 26,000 locations and representing over 47,000 species. We outline how the database can help in answering a range of questions in ecology and conservation biology. To our knowledge, this is the largest and most geographically and taxonomically representative database of spatial comparisons of biodiversity that has been collated to date; it will be useful to researchers and international efforts wishing to model and understand the global status of biodiversity.
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| INTRODUCTION
Many indicators are available for tracking the state of biodiversity through time, for example, in order to assess progress toward goals such as the Convention on Biological Diversity's 2010 target or the newer Aichi Biodiversity Targets (Pereira et al., 2013; Tittensor et al., 2014) . Most of the available indicators are taxonomically or ecologically narrow in scope, and many are based on the global status of species (e.g., Butchart et al., 2010; Tittensor et al., 2014) , because of the finality of extinction. However, using a more representative set of taxa and considering local biodiversity offers several advantages. First, average responses of species to human impacts typically vary among higher taxa and ecological guilds (Lawton et al., 1998; McKinney, 1997; Newbold et al., 2014; WWF International, 2014) , meaning that indicators need to be broadly based and as representative as possible, if they are to be used as proxies for biodiversity as a whole. Second, the taxa for which most data on trends are available (typically, charismatic groups such as birds or butterflies) are not always the most important for the continued functioning of ecosystems and delivery of ecosystem services (Norris, 2012) . Third, although many of the ultimate drivers behind biodiversity loss are global, the most important pressure mechanisms usually act much more locally (Brook, Ellis, Perring, Mackay, & Blomqvist, 2013) . Fourth, most ecosystem services and their underpinning processes are mediated by local rather than global biodiversity (Cardinale et al., 2012; Grime, 1998) : It is local rather than global functional diversity, for example, that determines how ecosystems function in a given set of conditions (Steffen et al., 2015) . Finally, presence/absence and especially abundance of species at a site respond more rapidly to disturbance than extent of geographic distribution or global/national extinction risk (Balmford, Green, & Jenkins, 2003; Collen et al., 2009; Hull, Darroch, & Erwin, 2015) , so local changes are likely to be detected before large global changes or extinction.
For these reasons, there is a need to model the response of local biodiversity to human pressures and, thus, to estimate biodiversity changes at local scales, but across a wide spatial domain (ideally globally) and for a wide range of taxa. We therefore need comparable highquality data on local biodiversity at different levels of human pressure, from many different taxa and regions. At present, spatial comparisons of how biodiversity responds to variation in pressures provide the only feasible way to collate a large, globally representative evidence base and to model responses to human impacts. Although large temporal datasets are available (e.g., Butchart et al., 2004; Collen et al., 2009; Dornelas et al., 2014; Vellend et al., 2013) , they may not be sufficiently representative of anthropogenic pressures for the trends they show to be taken at face value (Gonzalez et al., 2016) . Furthermore, in the absence of contemporaneous site-specific information about pressures, it is not straightforward to use these data to model how biodiversity responds to pressures or to project changes into the future (but see Visconti et al., 2015) . Spatially extensive field data of suitable quality and resolution are time-consuming and expensive to collect.
The most convenient and readily available source of suitable biodiversity data is the published literature: Thousands of published papers are based on datasets that would be of value to global modeling efforts.
However, it has been rare for such papers to publish data in full, even as supporting information, meaning that many potentially valuable datasets are "dark data" (Hampton et al., 2013) , effectively at risk of being lost to science if they have not been lost already.
Since 2012, the PREDICTS project has been collating data on local biodiversity at different levels of human pressure from published papers, where necessary contacting those papers' corresponding authors to request the underlying biodiversity data, species' identities, and precise sampling locations. We have enhanced the collated data by scoring site characteristics relating to human pressures such as the predominant land use and how intensively the land is used by humans. We also used the geographical coordinates of the sites to match them to a number of published spatially explicit datasets.
The database has already been used to conduct global (e.g., Newbold et al., 2015; Newbold, Hudson, Arnell, et al., 2016) , regional and national (Echeverría-Londoño et al., 2016) analyses of the responses of local biodiversity to land use and related human pressures. The database was first described by Hudson et al. (2014) who published an interim version (March 2014) of the site-level metadata along with a detailed description of how the database has been collated and validated. Since that time, the database has nearly doubled in size. Here, we describe the status of the database and make available the full species-level data themselves (not just the site metadata previously released) to facilitate other research, especially into human impacts on ecological assemblages. We also include suggestions for how the database can be used.
| METHODS
We sought datasets describing the abundance or occurrence of species, or the diversity of ecological assemblages of species at multiple sites in different land uses or at different levels of other human pressures (e.g., differing levels of land-use intensity). Data were primarily collated through subprojects on particular regions, land uses, or taxa.
We also made general requests for data at conferences and through published articles (Hudson, Newbold, et al., 2013; Hudson et al., 2014; Newbold et al., 2012) . Through the course of the project, searches were increasingly targeted toward under-or unrepresented regions, biomes, or taxa, in order to mitigate biased coverage in the literature.
To be included in the database, data were required to meet the following criteria: (1) the dataset was part of a published work, or the sampling methods were published; (2) the same sampling procedure was carried out at each site within each study (sampling effort was permitted to vary so long as it was recorded for each site); and (3) we could acquire the geographical coordinates of each sampled site. Where the author of the original publication was unable to supply the geographical coordinates, sites were georeferenced from maps in the publication . Sites' land use-primary vegetation, secondary vegetation (divided according to stage of recovery into mature, intermediate and young; or indeterminate where information on stage was unavailable), plantation forest, cropland, pasture and urban-and, within each land-use class, intensity-minimal, light and intense-were classified from the description given in the source publication or information subsequently provided by data contributors (see Hudson et al., 2014 for full details). These land-use categories were chosen to be as compatible as possible with those used in the harmonized land-use scenarios for 1500-2100 (Hurtt et al., 2011) in order to facilitate spatial and temporal projections of modeled land-use effects on biodiversity (e.g., Newbold et al., 2015) . For some sites, land use and/or use intensity could not be established, so were given missing values.
The data were arranged in a hierarchical structure. The data from an individual published work, typically a published paper, constituted a "DataSource." Where different sampling methods were used within a DataSource, for example, because different taxonomic groups were collected, and the data were made available separately, the data were divided into separate "Studies." Data from a given DataSource were also split into multiple Studies if they covered large geographic areas (e.g., several countries), to reduce the effect of biogeographic differences within Studies. Each Study contained a set of sampled "Sites" and "Taxa"; at each Site a set of "Measurements" (typically the abundance or occurrence of a set of taxa) were taken. The provided database extracts contain, for each Site, the raw measurement values, the sampling efforts and, where relevant, the effort-corrected abundance values (corrected across Sites within a Study by dividing the abundance measurement by sampling effort, assuming that sampled abundances increase linearly with sampling effort, after first rescaling effort values within each Study to a maximum value of one). The measurements were not corrected for different detectability (Hayward et al., 2015; MacKenzie et al., 2002) .
It is important to note that the data in the database are often not exactly the same as those used in the source papers. Numbers of sites may differ because datasets provided may have been partial or included extra sites, or because we have aggregated or disaggregated data differently. Likewise, numbers of taxa may differ because of curation or because more data were provided than had been used in the source paper. Because our focus was to make these data as useful as possible for PREDICTS analyses, rather than to act as a repository for datasets from previous publications, it will often not be possible to use these data to replicate the analyses presented in the source papers.
We were limited by the rate at which we could process new data because so many datasets were contributed. This led to the development of a backlog, which we had to clear by the end of the first phase of funding for PREDICTS. During this stage of the project, in order to process all the datasets in hand within the time available, we focused our efforts on the fields shown to be most important in our models to that point (De Palma et al., 2015; Newbold et al., 2014 Newbold et al., , 2015 . As a result, DataSources processed since early 2015 often lack data for some fields, including coordinate precision and maximum linear extent; details of the potentially affected fields are listed in Supporting Information.
Team members were trained in how to score datasets received, using written definitions and descriptions of fields and terms, as well as practice datasets. All data underwent basic validation checks to ensure values entered in each field were appropriate .
Geographical coordinates were visually inspected on a map after entry into the database, and our software automatically detected coordinates falling outside of the expected country (e.g., because latitude and longitude values were accidentally swapped). For the calculation of biodiversity metrics such as species richness, we accepted the identifications of species provided by the authors of the source publications; these were determined at the time of the original research, and so will not reflect subsequent taxonomic changes or re-identifications.
We also matched taxonomic names to the Catalogue of Life 2013 checklist (COL; Roskov et al., 2013) , allowing us to validate many of the names, assess taxonomic coverage and relate measurements to species-level datasets such as those describing ecological traits. We make available both the original species classifications and those from COL (field names are given in Supporting Information). We reviewed and corrected a number of potential error cases, such as names without a matching COL record, and names for which the higher taxonomic F I G U R E 1 Sampling locations. Map colors indicate biomes, taken from the Terrestrial Ecoregions of the World dataset (The Nature Conservancy, 2009), shown in a geographic (WGS84) projection. Circle radii are proportional to log 10 of the number of samples at that Site. All circles have the same degree of partial transparency. Sites added to the database since Hudson et al. (2014) are shown in pink rank of the matching COL record was unexpected (e.g., a COL record for a true fly within a Study that examined birds). Many more validation checks were applied; a complete description is in Hudson et al. (2014) . 
| RESULTS

| Geographical coverage
| Taxonomic coverage
Records in the PREDICTS database represent 47,044 species (see Hudson et al., 2014 for how species numbers are estimated in the face of imprecise taxon names), which is over 2% of the number thought to have been formally described (Chapman, 2009) 
| Temporal coverage
We focused primarily on data sampled since 2000 because most global layers describing human pressure are collected after this year and, in particular, to facilitate use of contemporaneous Moderate-resolution Imaging Spectroradiometer (MODIS) remotely sensed data (Justice et al., 1998; Tuck et al., 2014) in modeling. However, in filling certain taxonomic and geographic gaps, we also collated some data that were sampled before 2000 ( Figure 6 ). Data are sparse after 2012 because of the natural time lags between data collection in the field, publication and then assimilation into the PREDICTS database ( Figure 6 ).
| Data access and structure
This 2016 release of the database-the complete dataset and also site-level summaries-is available on the data portal of the Natural History Museum, London (doi: 10.5519/0066354) as commaseparated variable (CSV) files and as RDS files, the latter for use with the R statistical modeling language (R Core Team 2015; RDS files were generated using R 3.3.1). A complete description of the columns in the extracts, along with a visualization of the database schema, is given in Supporting Information. This paper makes all the data in this version of the database freely available to anyone wishing to use 
| DISCUSSION
The PREDICTS database is designed to be able to address a range of questions about how land use and related pressures have influenced the occurrence and abundance of species and the diversity of ecological assemblages. The highly structured nature of the data, with comparable surveys having been carried out at each Site within a Study, was chosen to facilitate such modeling. Table 1 identifies a range of long-standing general questions for which the PREDICTS data may be useful, referencing early papers addressing questions of each type.
It also outlines the steps required to tackle each kind of question, in conjunction with other information about the Sites and species where necessary, and refers to papers that have performed so.
Changes in attitudes to-and the increasing ease of-data sharing have contributed to rapid growth in open compilations of structured biodiversity data and related pressure data targeted toward particular kinds of research question. Examples of data types featured in such compilations include population time series (e.g., Inchausti & Halley, 2001 ), assemblage time series (e.g., Dornelas et al., 2014) , assemblage inventories (e.g., Thibault, Supp, Giffin, White, & Ernest, 2011) , and species traits (e.g., Madin et al., 2016) . Other projects have collated or are collating large compilations of structured biodiversity data, such as BIOFRAG (Pfeifer et al., 2014 ; habitat fragmentation), BIOTIME (The BioTIME Research Group, 2016; detailed time-series data, still being compiled) and GLOBIO3 (Alkemade et al., 2009 ; pristine versus disturbed habitats, not publicly available).
The largest open compilation of biodiversity data is the Global Biodiversity Information Facility (GBIF; www.gbif.org), which aggregates mostly unstructured species occurrence data. The unstructured nature of most GBIF data limits the range of questions to which they can easily be put, although they are increasingly used in modeling species distributions (e.g., Pineda & Lobo, 2008) and habitat suitability (e.g., Ficetola, Rondinini, Bonardi, Baisero, & Padoa-Schioppa, 2015) . As of April 2016, GBIF holds over 560 million georeferenced occurrence records of around 1.5 million species, although coverage is taxonomically uneven (e.g., most records are of birds) and patchy even among the best-recorded groups (Meyer, Kreft, Guralnick, & Jetz, 2015) .
Databases of species traits continue to be collated and published, and many of them are relevant to taxa in the PREDICTS F I G U R E 4 Taxonomic coverage. The numbers of species in our database against the numbers of described species within each of 59 higher taxa, as estimated by Chapman (2009) (2008), 22 Schon, Mackay, Yeates, and Minor (2010) , 23 Schon, Mackay, and Minor (2011), 24 Smith (2006) , 25 Smith, Potts, Woodcock, and Eggleton (2008) , 26 Smith, Potts, and Eggleton (2008) , 27 Todd et al. (2011 ), 28 Vasconcelos et al. (2009 ), 29 Walker, Wilson, Norbury, Monks, and Tanentzap (2014 , 30 Baeten, Velghe, et al. (2010) , 31 Bakayoko, Martin, Chatelain, Traore, and Gautier (2011) Kingdom (43) Phylum (145) Class (158) Order (180) Family (95) Genus (18) Species (18 58,209,228−246 50,62,92,125,212−227 29,40,55,73,86,88−89,101,113,115,120,124,149−211 147−148 22,144−146 68,139−143 13,125−138 102−124 5,8,12,29,32−33,41,43 et al. (2010) , 111 Garden, McAlpine, and Possingham (2010) , 112 Kurz, Nowakowski, Tingley, Donnelly, and Wilcove (2014) , 113 Kutt and Woinarski (2007) , 114 Kutt, Vanderduys, and O'Reagain (2012) 261 Alguacil, Torrecillas, Hernandez, and Roldan (2012) , 262 Brito, Goss, de Carvalho, Chatagnier, and van Tuinen (2012) , 263 Baral and Katzensteiner (2009 ), 264 Robles, Carmaran, and Lopez (2011 ), 265 Römbke, Schmidt, and Höfer (2009 , 266 Luja, Herrando-Perez, Gonzalez-Solis, and Luiselli (2008) , 267 Cameron et al. (2011), 268 Cunningham, Schellhorn, Marcora, and Batley (2013) , 269 Fowler (2014) , 270 Gould et al. (2013) , 271 Lentini, Martin, Gibbons, Fischer, and Cunningham (2012) , 272 Malone et al. (2010) , 273 Marshall, West, and Kleijn (2006) , 274 Oertli, Muller, and Dorn (2005) , 275 Osgathorpe, Park, and Goulson (2012) , 276 Quaranta et al. (2004) , 277 Richards et al. (2011 ), 278 Samnegård, Persson, and Smith (2011 ), 279 Schüepp, Rittiner, and Entling (2012 , 280 Shuler, Roulston, and Farris (2005) , 281 Smith-Pardo and Gonzalez (2007) , 282 Tonietto, Fant, Ascher, Ellis, and Larkin (2011), 283 Tylianakis, Klein, and Tscharntke (2005) , 284 Verboven, Brys, and Hermy (2012) , 285 Barlow, Overal, Araujo, Gardner, and Peres (2007) , 286 Berg, Ahrné, Öckinger, Svensson, and Söderström (2011), 287 Bobo, Waltert, Fermon, Njokagbor, and Muhlenberg (2006) , 288 Cleary and Mooers (2006 ), 289 D'Aniello, Stanislao, Bonelli, and Balletto (2011 ), 290 de Sassi, Lewis, and Tylianakis (2012 , 291 Dolia, Devy, Aravind, and Kumar (2008) , 292 Hawes et al. (2009), 293 Ishitani, Kotze, and Niemela (2003) , 294 Krauss, Steffan-Dewenter, and Tscharntke (2003) , 295 Littlewood (2008 ), 296 Pe'er, Maanen, Turbe, Matsinos, and Kark (2011 ), 297 Safian, Csontos, and Winkler (2011 ), 298 Summerville and Crist (2002 , 299 Summerville, Conoan, and Steichen (2006) , 300 Sutrisno (2010) , 301 Uehara-Prado, Brown, Spalding, and Lucci Freitas (2007) , 302 Verdasca et al. (2012 ), 303 Vu (2005 , 304 Vu (2009) , 305 Banks, Sandvik, and Keesecker (2007) , 306 Barratt et al. (2012) , 307 Blanche and Cunningham (2005) , 308 Buse, Levanony, Timm, Dayan, and Assmann (2008) , 309 Elek and Lovei (2007) , 310 Ewers, Thorpe, and Didham (2007) 
database. Recent examples include mammalian generation time (Pacifici et al., 2013) , a variety of mammalian traits (Jones et al., 2009 ), foraging attributes of birds and mammals (Wilman et al., 2014) , field metabolic rates of birds and mammals (Hudson, Isaac, & Reuman, 2013) and functional traits of vascular plants (Kattge et al., 2011) . Additional databases provide more abstract concepts such as species' threat status (International Union for Conservation of Nature, 2016) and estimates of the degrees of protection required Garcia-Lopez, Brustel, Padilla, and Galante (2013 ), 316 Noreika (2009 ), 317 Numa, Verdu, Rueda, and Galante (2012 ), 318 Nyeko (2009 , 319 Otavo, Parrado-Rosselli, and Noriega (2013) , 320 Rodrigues, Uchoa, and Ide (2013) , 321 Sugiura, Tsuru, Yamaura, and Makihara (2009), 322 Verdú et al. (2007) , 323 Adum, Eichhorn, Oduro, Ofori-Boateng, and Rodel (2013) , 324 de Souza, de Souza, and Morato (2008) , 325 Eigenbrod, Hecnar, and Fahrig (2008) , 326 Faruk, Belabut, Ahmad, Knell, and Garner (2013) , 327 Furlani, Ficetola, Colombo, Ugurlucan, and De Bernardi (2009), 328 Gutierrez-Lamus (2004) , 329 Hilje and Aide (2012) , 330 Isaacs-Cubides and Urbina-Cardona (2011), 331 Ofori-Boateng et al. (2013) , 332 Pethiyagoda and Manamendra-Arachchi (2012) , 333 Pillsbury and Miller (2008) , 334 Pineda and Halffter (2004) , 335 Vallan (2002) , 336 Watling, Gerow, and Donnelly (2009), 337 Castro-Luna, Sosa, and Castillo-Campos (2007) , 338 Clarke, Rostant, and Racey (2005) , 339 Fukuda, Tisen, Momose, and Sakai (2009), 340 MacSwiney, Vilchis, Clarke, and Racey (2007) , 341 Presley, Willig, Wunderle, Joseph, and Saldanha (2008) , 342 Sedlock et al. (2008) , 343 Shafie, Sah, Latip, Azman, and Khairuddin (2011) , 344 Struebig, Kingston, Zubaid, Mohd-Adnan, and Rossiter (2008) , 345 Threlfall, Law, and Banks (2012), 346Willig et al. (2007) , 347 Alcayaga, Pizarro-Araya, Alfaro, and Cepeda-Pizarro (2013), 348 Buddle and Shorthouse (2008) , 349 Clark, Gerard, and Mellsop (2004 ), 350 Kapoor (2008 ), 351 Lo-Man-Hung et al. (2011 ), 352 Magura, Horvath, and Tothmeresz (2010 ), 353 Malumbres-Olarte et al. (2014 , 354 Paradis and Work (2011) , 355 Raub, Hoefer, Scheuermann, and Brandl (2014) , 356 Alberta Biodiversity Monitoring Institute (ABMI) (2013), 357 Arroyo, Iturrondobeitia, Rad, and Gonzalez-Carcedo (2005) , 358 Zaitsev, Wolters, Waldhardt, and Dauber (2006) , 359 Kőrösi, Batáry, Orosz, Rédei, and Báldi (2012) , 360 Littlewood, Pakeman, and Pozsgai (2012) , 361 Moir, Brennan, Koch, Majer, and Fletcher (2005) , 362 Carrijo, Brandao, de Oliveira, Costa, and Santos (2009), 363 Oliveira, Carrijo, and Brandão (2013) , 364 Reis and Cancello (2007) , 365 Zeidler, Hanrahan, and Scholes (2002) , 366 D'Cruze and Kumar (2011) , 367 Fabricius, Burger, and Hockey (2003) , 368 Pelegrin and Bucher (2012) , 369 Urbina-Cardona, Londoño-Murcia, and García-Ávila (2008) , 370 Chauvat, Wolters, and Dauber (2007) , 371 Fiera (2008) , 372 Savage, Wheeler, Moores, and Taillefer (2011 ), 373 Virgilio, Backeljau, Emeleme, Juakali, and De Meyer (2011 ), 374 Andersen, Ludwig, Lowe, and Rentz (2001 , 375 Otto and Roloff (2012) , 376 Zimmerman, Bell, Woodcock, Palmer, and Paloniemi (2011), 377 Hornung, Tothmeresz, Magura, and Vilisics (2007) , 378 Magrini, Freitas, and Uehara-Prado (2011) , 379 Laurance and Laurance (1996) , 380 Bragagnolo, Nogueira, Pinto-da-Rocha, and Pardini (2007), 381 Herrera, Wright, Lauterbur, Ratovonjanahary, and Taylor (2011), 382 Jung and Powell (2011) , 383 Bartolommei, Mortelliti, Pezzo, and Puglisi (2013) , 384 Hoffmann (2011), 385 Armbrecht, Perfecto, and Silverman (2006) , 386 Bihn, Verhaagh, Braendle, and Brandl (2008) , 387 Buczkowski (2010) , 388 (2005), 414 Filgueiras, Iannuzzi, and Leal (2011) , 415 Gardner, Hernandez, Barlow, and Peres (2008) , 416 Horgan (2009) , 417 Jacobs, Scholtz, Escobar, and Davis (2010) , 418 Navarrete and Halffter (2008) , 419 Navarro, Roman, Gomez, and Perez (2011) , 420 Noriega, Realpe, and Fagua (2007) , 421 Noriega, Palacio, Monroy-G, and Valencia (2012) , 422 Rös, Escobar, and Halffter (2012) , 423 Silva, Costa, Moura, and Farias (2010) , 424 Slade, Mann, and Lewis (2011) , 425 Gu, Zhen-Rong, and Dun-Xiao (2004) , 426 Koivula, Hyyrylainen, and Soininen (2004) , 427 Liu, Axmacher, Wang, Li, and Yu (2012) , 428 Noreika and Kotze (2012) , 429 Rey-Velasco and Miranda-Esquivel (2012) , 430 Vanbergen, Woodcock, Watt, and Niemela (2005) , 431 Weller and Ganzhorn (2004) , 432 Aguilar-Barquero and Jiménez-Hernández (2009), 433 Carvalho, Ferreira, Lima, and de Carvalho (2010) , 434 Svenning (1998) , 435 Benedick et al. (2006) , 436 Fermon, Waltert, Vane-Wright, and Muhlenberg (2005) , 437 Ribeiro and Freitas (2012) , 438 Breedt, Dreber, and Kellner (2013) , 439 Scott, Setterfield, Douglas, and Andersen (2010), 440 Cagle (2008) , 441 Johnson, Gómez, and PinedoVasquez (2008) , 442 Su, Zhang, and Qiu (2011) , 443 Gottschalk, De Toni, Valente, and Hofmann (2007) , 444 Axmacher et al. (2009) , 445 García, Ortiz Zapata, Aguayo, and D'Elia (2013) , 446 Jolli and Pandit (2011), 447 Saldaña-Vázquez, Sosa, Hernández-Montero, and López-Barrera (2010) , 448 Nicolas, Barriere, Tapiero, and Colyn (2009) , 449 Sakchoowong, Nomura, Ogata, and Chanpaisaeng (2008) , 450 García-R, Cárdenas-H, and , 451 Yoshikura, Yasui, and Kamijo (2011), 452 Connop, Hill, Steer, and Shaw (2011) , 453 Darvill, Knight, and Goulson (2004) , 454 Diekötter, Walther-Hellwig, Conradi, Suter, and Frankl (2006) , 455 Goulson, Lye, and Darvill (2008) , 456 Goulson et al. (2010) , 457 Hanley et al. (2011), 458 Hatfield and LeBuhn (2007) , 459 McFrederick and LeBuhn (2006) , 460 Redpath, Osgathorpe, Park, and Goulson (2010) , 461 Schumann, Wittig, Thiombiano, Becker, and Hahn (2011) , 462 Nakashima, Inoue, and Akomo-Okoue (2013), 463 Wiafe and Amfo-Otu (2012) , 464 Peters, Fischer, Schaab, and Kraemer (2009) , 465 Peters, Lung, Schaab, and Waegele (2011) , 466 Matsumoto, Itioka, Yamane, and Momose (2009), 467 Rubio and Simonetti (2011) , 468 Herrmann, Westphal, Moritz, and Steffan-Dewenter (2007) , 469 Knight et al. (2009) , 470 Ancrenaz, Goossens, Gimenez, Sawang, and Lackman-Ancrenaz (2004) , 471 Felton, Engstrom, Felton, and Knott (2003) , 472 Knop, Ward, and Wich (2004) , 473 Ewers, Bartlam, and Didham (2013) , 474 Davis, Murray, Fitzpatrick, Brown, and Paxton (2010) , 475 Hanson, Brunsfeld, Finegan, and Waits (2008) , 476 Strauch and Eby (2012) , 477 Ramos- Robles, Gallina, and Mandujano (2013) , 478 Ferreira and Alves (2005, 2009) Although our targeting of data from underrepresented biomes and taxa reduces the effects of geographic and taxonomic biases in available data, the PREDICTS database nonetheless has many limitations, of which four are particularly important to note. First, our individual datasets seldom take a whole-ecosystem perspective, being instead taxonomically or ecologically restricted; consequently, our data shed little light on how trophic webs or other interactions are affected by human pressures. Second, even within the groups sampled, our data do not provide complete inventories of the species that would be found with comprehensive sampling; thus, failure to record a species from a Site does not provide strong evidence of absence.
Third, Latin binomials were not available for a sizeable fraction of the species in our DataSources, limiting the prospects for linking the observations of occurrence and abundance to other information about the species (e.g., functional traits; Kattge et al., 2011) . Last, because our database was designed to test hypotheses about local-scale variation in biodiversity, it is not particularly informative about large-scale biodiversity patterns such as the latitudinal gradient in species richness or how pressures with a coarse spatial grain (e.g., atmospheric nitrogen deposition; Simkin et al., 2016) influence Site-level diversity.
When using the PREDICTS database, or indeed any database, to model biodiversity responses, it is important to be aware of potential mismatches in scale between Site-level data and pressure data such as MODIS remotely sensed data (Justice et al., 1998) and the harmonized land-use scenarios (Hurtt et al., 2011) 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 Biome Austin, Nicholls, and Margules (1990) Filter to remove species not of interest. Merge PREDICTS data with data on any additional site-level characteristics of interest. One possible analytical approach is to model effects of site characteristics on presence-absence and log (abundance when present) separately, the first with binomial errors and the second with Gaussian errors, while accounting for among-Study differences (e.g., using mixedeffects models). Lawton et al. (1998) , Gibson et al. (2011) Aggregate biodiversity data within a site to estimate relevant diversity metric (e.g., within-sample species richness, total abundance, rarefaction-based richness, species evenness). Merge Site-level biodiversity data with any additional data on Site-level characteristics of interest (e.g., from remotely sensed data) if required. Model Site-level diversity as a function of Site characteristics while accounting for among-Study differences (e.g., using mixed-effects models). , accounting for amongStudy differences (e.g., using mixed-effects models).
Newbold, Q 15. Are land-sparing or land-sharing strategies optimal for local biodiversity? Green, Cornell, Scharlemann, and Balmford (2005) Analyze species by Sites and by Study and relate back to Q. 1. The overarching question about sparing versus sharing can be addressed by looking at the individual responses of species to land-use intensity, as measured by yield suggested by Green et al. (2005) ; this requires data on agricultural yields at relevant Sites in the PREDICTS database.
-
measurements to estimate changes in gamma diversity over broader areas (e.g., Azaele et al., 2015) ; both approaches offer potential solutions to mismatches in scale.
The PREDICTS database continues to increase in size and currently contains a further 22 Studies with embargo dates that prevent their inclusion in this release. We intend to publish occasional updates to make these data freely available. We have also received a number of further offers of datasets that we hope to incorporate into the database and include in future releases. There are three priority categories of data that we are still seeking actively: bees from outside Western Europe; soil invertebrates and fungi; and geographic islands. The current database focuses entirely on spatial "control-impact" comparisons. A follow-on project that has recently begun focuses instead on temporal comparisons, collating data from "before-after" and (especially) "before-after-control-impact" studies of the effects of land-use change on terrestrial assemblages. We are therefore seeking datasets, linked to peer-reviewed publications, of comparable species-level surveys conducted at each sampling location, with temporal changes in land use and/or land-use intensity. If corresponding authors of such papers wish to offer their data, please complete our online form, available at www.predicts.org.uk/ pages/contribute.html. As with PREDICTS, the new project will seek to make its data freely available. 
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